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(54) VEHICLE AND DEVICE AND METHOD FOR CONTROLLING RUNNING OF THE SAME 

(57) A vehicle whicn has a first running mode in 
which the frontward running environment of the vehicle 
is recognized and at least one of the engine, change 
gear, and brake of the vehicle is controlled based on the 
recognizing signal and a second running mode in which 
at least one of the engine, change gear, and brake is 
controlled based on a signal generated by the driver of 
the venicle, and which is adapted to select the second 
running mode in such an area that the follow-up control 
of the vehicle is difficult. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a vehicle, 5 
and an apparatus for and a method of controlling 
traveling of the vehicle, ft more particularly relates to a 
vehicle controlling its traveling conditions and an appa- 
ratus for and a method of controlling the traveling, upon 
recognition of traveling environment ahead of the vehi- io 
cle. 

BACKGROUND ART 

[0002] As a known art making it possible to change is 
traveling conditions of an own vehicle according to 
traveling conditions of a vehicle in front or traveling con- 
ditons intended to produce by the driver, there is an art 
disclosed in the publication of Japanese Patent Laid- 
open No. Hei 7-47862. 20 
[0003] In the publication, there is disclosed a 
method to select either allowing the vehicle to travel in 
conformity with the traveling conditions of a vehicle in 
frcnt or allowing the vehicle to travel according to the 
intention of the driver by switching operation of the 25 
driver, whereby the traveling mode is switch-selected 
accordingly. The present invention is such that the 
switching between the above two traveling modes is left 
to driver's judgment so that traveling can be made 
according to the traveling mode intended by the driver. 30 
[0004] According to the prior art, when the driver 
has erroneously switched the vehicle into the mode to 
foHow-up a vehicle in front at a point to turn into or off a 
highway or an intersecting point and if there is no vehi- 
cle traveling in front, the vehicle is accelerated so as to 35 
reach a preset target vehicle speed and this tends to 
annoy the driver or unavoidably cause an accident. 
[0005] Further it has been an important problem to 
establish a technology to secure safety of an own vehi- 
cle by detecting the distance between the own vehicle *o 
and a vehicle (including an obstacle) in front and the rel- 
ative velocity therebetween. In the aforesaid technology, 
it is essential to unite achievement of traveling as 
intended by the driver (a satisfactory response of linear 
acceleration corresponding to the tread amount of the 45 
acceleration pedal) and insurance of safety (prevention 
of a collision). However, as far as traveling of vehicles is 
concerned, the areas where the mode of traveling men- 
tioned first above is applicable are considerably limited 
as yet, i.e.. it is applicable only on high ways, excepting so 
toi: houses and points for vehicles to turn into or off the 
hicjh ways. However, switching between the aforesaid 
two traveling modes can only be made through the 
switching operation by the ariver. In the event that an 
erroneous switching operation is made, it is unavoidable 55 
thni unexpected acceleration or deceleration by the 
dr ver is produced or an accident takes place. 
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DISCLOSURE OF INVENTION 

[0006] The present invention has as its object the 
provision of a vehicle capable, in an environment or an 
area where traveling control of e vehicle such as vehicle 
following-up control, of changing the traveling control 
(including stopping of the vehicle) to thereby prevent an 
accident to the vehicle, and an apparatus for and a 
method of controlling traveling of the vehicle. 
[0007] The above object is achieved by a vehicle 
comprising: an engine; a brake; and a control appara- 
tus; wherein the control apparatus controls the engine 
or the brake on the basts of the distance from a vehicle 
in front and an own vehicle on this side, while the same 
is in an area, changes the mode of the control. 
[0008] Further, the above object is achieved by a 
vehicle comprising: an engine; a brake; and a control 
apparatus; wherein the control apparatus controls the 
engine or the brake on the basis of the distance from a 
vehicle in front, and an own vehicle changes the mode 
of the control on the basis of information about the road 
ahead of the own vehicle. 

[0009] Further, the above object is achieved by a 
vehicle travel controlling apparatus mounted on a vehi- 
cle for controlling an engine or a brake of the vehicle on 
the basis of the distance from a vehicle in front ana 
changing the mode of the control when the vehicle has 
reached an area. 

[0010] Further, the above object is achieved by a 
vehicle travel controlling apparatus mounted on a vehi- 
cle for controlling an engine or a brake of the vehicle on 
the basis of the distance from a vehicle in front and 
changing the mode of the control on the basis of infor- 
mation about the road ahead of the vehicle. 
[0011] Further, the above object is achieved by a 
vehicle travel controlling apparatus comprising: control 
means for controlling at least one of an engine, a speea 
change gear, and a brake on the basis of a recognition 
signal of the traveling environment ahead of a vehicle; 
map storage means for storing map information; current 
position detection means for detecting the current posi- 
tion of the vehicle; and stop means for stopping the con- 
trol means when it is known that the vehicle has 
reached an area according to the map information and 
the current position. 

[0012] The above object is achieved by a vehicle 
travel controlling apparatus comprising: a first traveling 
mode controlling at least one of an engine, a speed 
change gear, and a brake on the basis of a recognition 
signal of the traveling environment ahead of a vehicle: a 
second traveling mode controlling at least one of the 
engine, the speed change gear, and the brake on the 
basis of a signal generated by operation of the driver of 
the vehicle; mode switching means for selecting anc 
carrying out either of the two traveling modes: map stor 
age means for storing map information; and current 
position detection means for detecting the current posi- 
tion of the vehicle; characterized in that the mode 
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switching means selects the second traveling mode 
when it is known that the vehicle has reached an area 
according to the map information and the current posi- 
tion. 

[0013] Further the above object is achieved by a 5 
vehicle travel controlling method of recognizing the 
traveling environment ahead of a vehicle and controlling 
at least one of an engine, a speed change gear, and a 
brake on the basis of the recognition, the vehicle travel 
controlling method comprising the steps of: detecting to 
the current position of the vehicle; and stopping the con- 
trol when it is known that the vehicle has reached an 
area according to map information in storage and the 
current position. 

[0014] Further the above object is achieved by a is 
vehicle travel controlling method of selecting and exe- 
cuting either a first traveling mode in which the traveling 
environment ahead of a vehicle is recognized and at 
:east one of an engine, a speed change gear, and a 
orake is controlled on the basis of the recognition or a zo 
second mode in which at least one of the engine, the 
speed change gear, and the brake is controlled on the 
basis of a signal generated by operation of the driver in 
the vehicle, the vehicie travel controlling method charac- 
terized by comprising the steps of: detecting the current 25 
position of the vehicle; and selecting the second 
traveling mode when it is known that the vehicle has 
reached an area according to map information in stor- 
age and the current position. 

30 

BRIEF DESCRIPTION OF DRAWINGS 



[0015] 



FIG. 1 is a block diagram of an embodiment of the 35 
present invention. 

FIG. 2 is a system configuration diagram of the 
invention. 

FIG. 3 is an explanatory drawing of an example of 
an area where control by headway distance is pro- 40 
hibited on a highway. 

FIG. ^ is an explanatory drawing of an example of 
an area where control by headway distance is pro- 
hibited on an ordinary road. 

FIG. 5 is an explanatory drawing of a method of rec- 45 
ognizing an area where vehicle following-up control 
is prohibited. 

FIG. 6 is an explanatory drawing of CD-ROM data. 
FIG. 7 is a drawing showing a time chart at the time 
when a vehicle shifted from a first traveling mode so 
permitted area to a prohibited area. 
FIG. 8 is an explanatory drawing of a controlling 
method just in front of a vehicle following-up control 
prohibited area. 

FIG. 9 is an explanatory drawing of an outline of 55 
transmission control at the time of deceleration. 
FIG . 1 0 is an explanatory drawing of target vehicle- 
to-vehicle distance data when it is fine. 



RG. 1 1 is an explanatory drawing of correction fac- 
tor of vehicle-to-vehicle distance when traveling 
environment is changed. 

r IG. 12 is an explanatory drawing where the target 
correction factor of vehicle-to-vehicle distance is 
changed according to conditions in the traveling 
area. 

r IG. 13 is a drawing showing a time chart when a 
vehicle shifted from a first traveling mode prohibited 
area to a permit area. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0016] While an embodiment of a vehicle provided 
with an engine as the prime motor will be described in 
the present patent application, it is of course possible to 
apply the present invention to an eiectric car provided 
with an electric motor as the prime engine or a hybrid 
car provided with both an engine and an electric motor 
as the prime motor. 

[0017] An embodiment according to the invention 
will be described with reference to the accompanying 
drawings. 

[0018] FIG. 1 is a block diagram of an embodiment 
of the invention. First, control logic in a case where a 
vehicle (not shown) is run by a driver normally operating 
art acceleration pedal (not shown) will be described. An 
accelerator pedal angle a and a vehicle speed No are 
input to a second drive shaft torque calculation means I 
so that a second target value Ttar2 is calculated to be 
input to a target value changing means 2. From the tar- 
get value changing means 2. the value Ttar2, as it is, is 
substituted for a value Ttar and this value Ttar is directly 
input to a target braking force calculation means 3, a 
target engine torque calculation means 4, and a target 
speed change ratio calculation means 5. In the calcula- 
tion means 3, the brake-controlled region defined by the 
value Ttar and the target number of speeds of the speed 
change gear on the input shaft side shown in FIG. 9 is' 
searched and thereby ^target bratce~f grpe~Bt is calcu- 
lated. This value Bt is input to a braxeactuator 6 so that 
brake control is executed. In the calculation means 5. a 
target speed change ratio It is calculated with values 
Ttar and No at an accelerated state used as the param- 
eters. Further, at the time of deceleration, the engine 
brake controlled region defined by the value Ttar and 
the target number of speeds of the speed change gear 
on the input shaft side shown in FIG. 9 is searched and 
thereby a target speed change ratio It is calculated. 
Such value It are input to a speed change actuator 7 
and acceleration control and engine brake control are 
executed. Further, in the calculation means 4. a target 
engine torque Tet is calculated from the values Ttar. It. 
and an actual speed change ratio Ir tc be :npu*. to a tar- 
get throttle valve opening calculation means 8. Then, 
the :arget throttle valve opening 9t is calculated to be 
output to a throttle actuator 9. At this time, the value !? is 
used for inertia correction control at the time of transient 
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action so that torque variations at the time of accelera- 
tion and deceleration are suppressed. 
[001 9] Further, if the actual speed change ratio lr as 
the ratio ot the input axis number of speeds of the speed 
change gear Nt to the value No is used for calculation of 
the value Tet, the follow-up characteristic of the actual 
drive shaft torque to the value Ttar is improved and 
good torque control becomes possible. Further, the 
same result is obtained if the vehicle forward/backward 
acceleration and the driving force are used instead of 
tho drive shaft torque. While brake control is used in the 
present embodiment, better acceleration and decelera- 
tion control than in the existing vehicles can be executed 
only by controlling the engine torque and the speed 
change ratio and, thereby, traveling as intended by the 
driver can be achieved. Although the above description 
was made as related to an engine of an inlet port injec- 
tion type now prevalent, by the use of an engine of cyl- 
inder injection Type, which is good in controllability, the 
air fuel ratio can be increased and. hence, by executing 
air-fuel ratio control in which the throttle control and the 
fuel quantity control are combined, the target engine 
torque can be attained and more precise drive shaft 
torque control becomes possible. 
[0020] Now, control logic used when the driver 
wanted to change the traveling mode from the above 
described normal traveling mode to control by headway 
distance, by operating such a switch as the changing 
switch SW, will be described. When control by headway 
distance is requested, the relative velocity Vs between 
tho vehicle and an object (vehicle or another) in front, 
headway distance St. target headway distance Stt, and 
the value No are input to a first target drive shaft torque 
calculation means 10 and a target acceleration/deceier- 
sticn is calculated from the deviation between the value 
No and a target vehicle speed Vtt, which is calculated 
from the above values Vs, St, and Stt, and the time 
taKen to reach the target vehicle speed, and, then, the 
first target value Ttar 1 is calculated from the vehicle 
weight, the tire radius, the acceleration of gravity, and 
thi9 flat ground running resistance. Then, the value Ttar 

I : s input as a parameter to a cut-in recognition means 

II and the changing means 1. For example, when the 
vehicle is safely following up a vehicle ahead, control of 
drving force at the time of normal traveling is exercised 
according to the value Ttar 1 . On the other hand, in an 
emergency of another vehicle cutting in in front of the 
vehicle, the abrupt change of the Ttar 1 is recognized by 
thtj cut-in recognition means 11 and the mode is to 
attomatically changed to the mode of control by head- 
way distance. Thus, safety vehicle follow-up control can 
be realized. 

[0021] Hereinafter, the system to control the power 
train depending on the first target drive shaft torque is 
called the first traveling mode and the system to control 
tn*3 power train depending on the second target drive 
shaft torque, the second running mode. 
[0022] Nov/, the method to exercise automatic 



switching between the first traveling mode and the sec- 
ond traveling mode at a time not in an emergency as 
described above will be described. There are a great 
number of different road environments where the vehi- 

5 c!e travels; the first traveling mode such as the vehicle 
follow-up control is allowed only in limited areas. By set- 
ting such traveling mode limited areas, safety at the time 
of the follow-up control mode can be secured. Here, a 
case where a navigation system is used will be 

/o described. 

[0023] First, the above No is input to a traveled dis- 
tance calculation means 30 and the traveled distance 1 
is calculated with a function f. In addition, an angular 
velocity w is input to a direction calculation means 31 

is and the direction d is calculated with a function g. Accu- 
rate distance and direction from a GPS (Global Position- 
ing System) 32 are respectively input to the distance 
calculating means 30 and the direction calculating 
means 31 to correct the above values I and d. Then, the 

20 values I and d, and, further, map information from a CD- 
ROM (Compact Disc-Read Only memory), which 
includes information about areas where control by 
headway distance is prohibited (FIG. 6). are input to a 
restricted area setting means 33. According to the si g- 

25 nals. a traveling restricted area required for switching 
between the first traveling mode the second traveling 
mode is calculated. The data of the restricted area is 
input to a first traveling mode prohibiting means 35 and 
a mode switching prohibiting means 36 . For example, in 

30 control logic exercised when the vehicle shifts from a 
first running mode permitted area to the first running 
mode prohibited area (where only the second traveling 
mode is allowed) as shown in FIG. 7, the mode of con- 
trol must be switched over prior to the shifting to the first 

35 running morfp pmhihitpd flro^Thic means that the 
driver must be notified, before making the switching, of 
the need for switching the traveling mode by means of s 
transition notice means 37. After the notice has been 
given, t he vehicle is run a preset period of time or a pre- 

40 set distance at a constant dec laration ^ that tho rfriY? r 
is made read y for making manual driving operation. 

ThlS Control IS S"^h tnat =l llnwg th<*-*arrjpt v/^|hp rfianr|-. 
inO mean * ^? 1rt «dnrit i. frh «- u.j lii M i u l n t mri in n tni jr t 

constant deceleration calculation means 38 by using 
45 the signal from the mode prohibiting means 35 as a trig- 
ger signal to thereby control the power train. Thereby, 
the traveling mode switching being safe and comforta- 
ble for the driver can be achieved. If the accelerator 
pedal is treaded during the deceleration period of time. 
so it is judged that the manual running is made ready and 
at once the first traveling mode is turned off. Operation 
of the mode switching prohibiting means 36 will be 
described with reference to FIG. 8. The operating state 
here exemplifies a case where the vehicle traveling a 
55 first traveling mode permitted area enters a first 
traveling mode prohibited area immediately after the 
driver has operated the changing switch SW. In such a 
traveling state, the vehicle follow-up control is exercised 
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according to the switch operation, but then, since the 
.driver returns the accelerator pedal to its original posi- 
tion as indicated by the broken line, the degree of the 
flthrottle valve opening is reduced and the vehicle speed 
V.s decreased. Then since the driver hastily treads on the 
I accelerator pedal, it gives an unpleasant feeling to the 
driver. Therefore, if the vehicle is going jo shift into a first 
running mode prohibited area soon when the above 
"s witcn nasjaeen operated, the sw itc hing to the first run - 
ning modeJs prohibited by the mode swrtctnnQ_p rohibif- 
ing means 36 as indic ated by the solid line arid 
simultaneousl y the driver is notified of the fact that the 
"swTreKTng to the first run ning mode can not be made by 
means of t he above trans mon m ^lEA mpans 37 Now 
control exercised when the vehicle shifts from a first 
traveling rrr ude piul i iuite d moo to - a f i rct tPQ veltffgmod e 
permitted area will be-described with referenc p tn FIG. 
J,3_(a time chart in the case where the vehicle shifts 
from a first running mode prohibited area to a first run- 
ning mode permitted area). First, the changing switch 
SW and the transition notifying flag are in an on state in 
the first traveling mode prohibited area (while the vehi- 
cle is traveling in the second traveling mode). The ON 
state of the switch indicates that the first traveling mode 
will start upon turning OFF of the transition notifying 
flag, namely, that con trol by headway d istance jwllsoon 
~oe exercise d^ltTi^THis state, the first traveling mode is 
permitted, namely, the transition notifying flag is turned 
off, there is the possibility that the vehicle is suddenly 
accelerated or decelerated. This is a dangerous thing 
and frightens the driver (the broken lines in FIG. 13). 
Therefore, it is designed so that the first traveling mode 
is executed when the transition notifying flag is off and 
the driver has operated the switch SW to turn it on 
again. Accordingly, as shown in FIG. 13 : the degree of 
!he throttle valve opening is controlled so that the vehi- 
cle following up is performed even if the driver operates 
the accelerator pedal. In addition, when the transition 
notifying flag is turned off, such a voice message as 
'gfgfi thp rhanrjin a switch because control by head- 
aravjJjsjanc&Jthe first traveling mode) is permitted" i s 
jssusd to the driver. 
[0024] The above description applies to a case 
where information about the traveling restricted area is 
oreviously stored in the CD-ROM or the like. However, 
depending on various conditions, such as the road 
being under construction, changes in weather, and 
occurrence of natural disaster, real traveling environ- 
ments always vary. Accordingly, signals from a rewrite 
means 41 for allowing the driver or a passenger to 
rewrite the traveling restricted area are input to the 
traveling restricted area setting means 33. In addition, 
the setting means 33 has a memory means (not shown) 
allowing rewriting of the traveling restricted area, so that 
writing in or erasing can be made by the above rewrite 
means 41. Communications signals from infrastructure 
(not shown) are being input to the rewrite means 41 and 
the above traveling restricted area can be set or erased 
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also by the communications signals. 
[0025] FIG. 2 illustrates the system configuration of 
the invention. An engine 16 and a speed change gear 
17 are mounted on a vehicle body 15. and an engine 

s power train control unit 19 controls the driving horse- 
power transmitted to a power train between the engine 
16 and wheels 18. The control unit 19 calculates the 
second target drive shaft torque (driving force, acceler- 
ation/deceleration), and according to the thus calcu- 

w lated target value, target throttle vafve opening 6t (air 
flow rate), fuel quantity, ignition timing, brake pressure 
Bt, speed change ratio It, and transmission control oil 
pressure PL are calculated. For fuel control, a currently 
prevailing inlet port injection type or a cylinder injection 

15 type which is good in controllability is used. On the vehi- 
cle body 15, a TV camera 20 for detecting outer condi- 
tions and an antenna 21 for detecting infrastructure! 
information are mounted. The images taken by the TV 
camera 20 are input to an image processing unit 22 to 

20 undergo image processing, and such things as the road 
gradient, the corner radius of curvature, information 
from signal units, and a road sign are recognized. The 
recognized traveling environmental signals are input to 
an environment-responsive power train control unit 23. 

25 A radar system 24 of the FM-CW type or the like is 
installed on the vehicle body 15 in the front to detect a 
distance St to a vehicle or an object ahead and the 
velocity Vs relative to it. The antenna 21 is connected to 
an infrastructural information terminal device 25 to set 

30 the vehicle follow-up control prohibi ted area, i.e.. th,e 
^Tlrbt U dveling muuu restricted area according to the 
' InTrastructural informa] j pg The area signal is input to a 
traveling mode determination unit 40 and the power 
train is controlled based on the result of the determina- 

35 tion. In addition, information from infrastructure contrib- 
utes to detection of road conditions ahead (wet, dry. 
snow-covered, or sandy) and information of a traffic 
snarl and, further, enables calculation of the friction 
coefficient u between the tire and the road depending 

40 on the road conditions. The traveling environments can 
also be determined from the map information stored in 
the CD-ROM 26 and the like so that road conditions 
ahead (the road gradient, the radius of corner curvature, 
etc.) can be detected. Also, setting of a traveling 

45 restricted area in the first traveling mode is possible. 
The control unit 23 calculates the first target drive shaft 
torque (driving force, acceleration/deceleration) of the 
power train depending on the traveling environments 
that the vehicle encounters in the future and inputs the 

so value to the control unit 19. The control unit 19 selects 
the first target value, the second target one. or The target 
vaiue calculated by the unit 40 according to a signal 
from the changing switch SW operated by the driver. 
When the first target value is selected, the throttle valve 

55 opening Gt, fuel, quantity, ignition timing, transmission 
control oil pressure PL, speed change ratio !t. and brake 
force Bt are calculated based on the target drive shaft 
torque corresponding to the traveling environments. 
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Fur-her, into the control unit 19 : such values as acceler- 
ator pedal angle a, vehicle speed No, turbine number of 
speeds Ne ; and angular velocity sensor signal <o are 
input. On the vehicle, a display 37, as the above- 
described transition notifying means, ar H thP P PQ QO 
' aid mou nted 

[0026] FIGs. 3 and 4 illustrates an example of the 
vehicle follow-up control prohibited area to which the 
invention is carried out. FIG. 3 shows exit/entrance of a 
highway, and FIG. 4 shows an intersection. The half- 
tone dot meshed zones are vehide follow-up control 
prohibited areas. The prohibited areas may be specified 
by an infrastructure 50 on the road side shown in FIG. 4. 
In FIG. 3, the traveling restricted area set in the setting 
means 33 corresponds the vehicle follow-up control pro- 
hibited area, which is represented at least by tnree coor- 
dinate points (A, B, C). Thus, the upper half-tone dot 
meshed zone in FIG. 3 is specified by the combination 
of tne triangular area ABC and the triangular area ACD. 
Of course, it may be specified by one square area 
A BCD. In the lower portion of FIG. 3, there is shown a 
complicated area specified by a combination of several 
triangular areas. Also in this case, one polygon may be 
used to specify the area. 

[0027] FIG. 5 illustrates a method of recognizing a 
foliow-up control prohibited area. The white circle indi- 
cates the point at which the own vehicle is present now, 
black circles indicate the points at which the own vehide 
wiM arrive from now on, and the broken line indicates the 
course to be taken. At the point where the own vehide 
is now present a point in front is detected beforehand 
and it is determined whether or not the vehicle fallow-up 
control is allowed there. To make the determination, the 
CD-ROM data shown in FIG. 6 is used. In the CD-ROM, 
there are stored a plurality of the points related to the 
road, and in each of the point, there are stored the rele- 
vant road conditions. By having the areas in which con- 
trc< by headway distance is prohibited stored in some of 
thorn, control by headway distance can he restricted 
according to the read environments ahead of the vehi- 
cle and, thereby, safety during the control by distance 
between vehicle can be secured. Referring to FIG. 5, an 
infrastructure 51 is detecting the traveling environ- 
ments, and if it is snowing at the next point (half-tone dot 
meshed area), a signal of existence of an area where 
the control by headway distance is prohibited is tran s- 

ea irtod from t h e i nfmntr u rt i irn 5 1 . In this case, the signal 

of the prohibited area is sent to the rewrite means 41 
and the traveling restricted area is set in storage means 
wirhin -he setting means 33. The setting of the traveling 
restricted area "is carried out according to the above- 
described coordinate axes (oblique-lined portion). In 
this way, control by headway distance is prohibited on a 
sliopery road. Where a road is slippery, i.e.. the coeffi- 
cient of friction between tires and the road surface is 
low, it is difficult to exercise the control by distance 
between vehicle because the acceleration/deceleration 
performance of a vehicle widely varies with such condi- 



tions as the tire groove shape, presence or absence ot 
ABS (Antilock Brake System), and presence or absence 
of traction control. The invention allows control by head- 
way distance to be prohibited on a slippery road and 

5 safety traveling to be secured. While the above descrip- 
tion is about making a decision whether or not control by 
headway distance is prohibited according to changes in 
the road environments ahead, the control system can 
also change the traveling conditions according to the 

to changes in the road environments. FIG. 10 shows data 
of target distances between vehicles when it is fine and 
FIG. 11 shows correcting coeffidents of the headway 
distance when traveling environments are changed. In 
FIG. 10, the target headway distance Stt varies with the 

75 vehicle speed No. For low vehicle speeds in the range 
from 0 to the speed at the point A, the target headway 
distance is set at a constant value B. Considering the 
situation in following up a vehicle ahead in a traffic snarl, 
it is designed so that the vehicle follows a vehicle ahead 

20 with a constant distance therebetween tc thereby 
secure safety driving and prevent the driver from being 
frightened in a traffic snarl. For car velocities higher than 
that at the point A, the target distance to a car ahead is 
increased with increase in the vehicle speed to keep a 

25 safety distance between the vehicles that corresponds 
to the vehicle speed. The target distance to a car ahead 
is set under the condition that it is fine and the road is 
paved, i.e., the coefficient of friction between the road 
and tires is the highest. However, since vehicle traveling 

30 environments change from time to time, it is essential to 
set the safety target headway distance according to the 
changes in the environments. In FIG. 1 1 , the correcting 
coefficient K of a distance to a vehicle ahead is set 
according to traveling environments and the type of the 

3 5 vehicle. Items of possible environments include fine ; 
rainy, snowy, presence of a vehicle encountering an 
accident, a descent, an ascent, a corner, and the like. 
Types of vehicles may be classified by weight, i.e., ihey 
may be classified by such types as a light car, an ordi- 

40 nary car, a truck, etc. If traveling in rainy is taken for 
example, since the coefficient of friction between a tire 
and a road surface in rainy is lower than that when it is 
fine, the target headway distance Stt, which is applica- 
ble in fine and used as a reference value, is multiplied by 

45 the above described correcting coefficient K so as io 
increase the target headway distance. Thereby, even it 
the degree of grip of the car ahead is greater than lhal 
of the own vehicle on the following side (which depends 
on the degree of wear of the tires., difference in the tire 

50 width, difference in the tire rubber quality, difference in 
the brake units: presence or absence of the ABS. etc.) ; 
it is made possible for the own vehicle to make deceler- 
ation safely when the vehicle in front decelerates. In 
snowy day, in which the coefficient of friction between a 

55 tire and a road surface is still lowered, the coefficient K 
is set at zero to stop control by headway distance in a 
case where information about presence of a car 
encountering a traffic accident is received as infrastruc- 
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rural information from such a unit as a beacon, it is 
required to previously set the target headway distance 
at a higher value because it is quite possible that the car 
ahead abruptly decelerates. Since the decelerating per- 
formance of the own vehicle on the following side Is low- 
ered when it goes down a slope and deceleration of the 
vehicle ahead is increased when it goes up a slope, it is 
necessary to previously set the target distance between 
-.he vehicles at a higher value. The above descriptions 
were made as to correction of the target headway dis- 
tance related to each of independent traveling environ- 
ments. In reality, however, these individual traveling 
environments are combined together In such a case, all 
of the correcting coefficients K are multiplied together to 
set a safety target headway distance. Where a visible- 
light camera, whose performance is lowered at night is 
used, a decrease in its performance at night can be 
compensated for by replacing the value of each K with a 
value given in the parentheses thereunder in FIG. 11. 
[0028] FIG. 1 2 illustrates a case where the correct- 
ing coefficient of a target headway distance is changed 
according to configuration of the areas traveled. A solid 
iine in FIG. 12 indicates a highway. In the area (A) 
where the road is substantially straight, the correcting 
coefficient K is set at as large a value as 1 .2 to make the 
headway distance larger because the vehicle speed is 
high and little delay in traveling occurs even if another 
vehicle cuts in. Thereby, safety can be secured and the 
driver is given a sense of relief while the vehicle is 
driven at high speeds. In the gently curved area (B), the 
above mentioned target headway distance in fine is 
used. Further, in the sharply curved area (C), the vehi- 
cle travels at a medium speed and other vehicles may 
cut in one after another, resulting in a great delay in 
traveling, and therefore, it is required to make such a 
mode of control to shorten the headway distance. In this 
case, the correcting coefficient is set at a value less 
than 1 to exercise control tc shorten the target distance 
io a vehicle ahead. However, this is somewhat problem- 
atic in terms of safety, and therefore, it is better that the 
setting to decrease the target distance to a car ahead is 
carried out by the driver. Otherwise, it is required to pre- 
viously give the driver an audio message indicating that 
the vehicle will soon enter the C area. As special condi- 
tions to be considered other than those mentioned 
above, such as presence of a tunnel, presence of an 
■jrban district, being at nighttime, being at daytime, 
being at rush hours etc. can be mentioned. Of course, it 
»s possible to set a correcting coefficient applicable to 
each area or time zone, the same as in the cases 
described above (for example, A: 0.8, B: 0.6 and C: 0.6 
may be applied to a period of traffic snarl). Especially, 
detection of the daytime is possible from lights being 
ON/OFF and information about environmental condi- 
tions in rush hours can be obtained from infrastructure, 
n addition, an area traveled can be modified. Namely, 
'aking the area C for example, the area traveled can be 
expanded from (C) to (C) in rush hours when traffic con- 



gestion tends to occur to thereby cope with otner vehi- 
cles frequently cut in. 



an engine; 
a brake; and 

io a control apparatus; 

wherein said control apparatus controls said 
engine or said brake on the basis of the dis- 
tance from a vehicle in front, and 
said own vehicle on this side, while the same is 

is in an area, changes the mode of said control. 

2. An own vehicle according to claim 1 , further com- 
prising a speed change gear wherein 

?o said control apparatus controls said engine. 

said brake, or said speed change gear on the 
basis of the distance from said vehicle in front. 

3. An own vehicle according to claim 1 or 2, wherein 

25 

said control apparatus controls said engine, 
said brake, or said speed change gear on the 
basis of the distance from said vehicle in front 
and the speed of said own vehicle. 

30 

4. An own vehicle according to any one of claims 1 to 
3, wherein 

said control is such a mode of control to cause 
35 the distance from said vehicle in front ro 

approach a constant value, and 
said change operation is to stop said control. 

5. An own vehicle, according to any one of ciaims 1 to 
40 3, wherein 

said control is such a mode of control to cause 
the distance from said vehicle in front to 
approach a constant value, and 
45 said change operation is to change the amount 

controlled in said control. 

6. An own vehicle according to any one of claims i to 

50 

further comprising a detector of the position of 
said own vehicle, wherein 
said own vehicle determines whether the own 
vehicle is within said area or not on the basis of 
55 the output of said detector. 

7. An own vehicle according to any one of claims i to 
6. wherein 



Claims 

5 

1. An own vehicle comprising: 



25 
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said own vehicle changes the mode of said 
control again when said own vehicle leaves 
said area. 

8. An own vehicle according to claim 7, wherein 

the mode of control before reaching said area 
and the mode of control after leaving said area 
are the same. 



view in front, a navigator, or information 
received from outside. 

15. An own vehicle travel controlling apparatus 
mounted on a vehicle for controlling an engine or a 
brake of said vehicle on the basis of the distance 
from a vehicle in front and changing the mode of 
said control when said vehicle has reached an 
area. 



9. An own vehicle comprising: 

an engine; 
a brake; and 

a control apparatus; is 
wherein said control apparatus controls said 
engine or said brake on the basis of the dis- 
tance from a vehicle in front, and 
an own vehicle changes the mode of said con- 
trol on the basis of information about the road 20 
ahead of said own vehicle. 

10. An own vehicle according to claim 9, further com- 
prising a speed change gear, wherein 

25 

said control apparatus controls said engine, 
said brake, or said speed change gear on the 
basis of the distance from said vehicle in front. 

1 1 . An own vehicle according to claim 9 or 1 0, wherein 30 



said control apparatus controls said engine, 
said brake, or said speed change gear on the 
basis of the distance from said vehicle in front 
and the speed of said own vehicle. 



16. An own vehicle travel controlling apparatus 
mounted on a vehicle for controlling an engine or a 
brake of said vehicle on the basis of the distance 
from a vehicle in front and changing the mode of 
said control on the basis of information about the 
road ahead of said vehicle. 

17. An own vehicle travel controlling apparatus com- 
prising: 

control means for controlling at least one of an 
engine, a speed change gear, and a brake on 
the basis of a recognition signal of the traveling 
environment ahead of a vehicle; 
map storage means for storing map informa- 
tion; 

current position detection means for detecting 
the current position of said vehicle; and 
stop means for stopping said control means 
when it is known that said vehicle has reached 
an area according to said map information and 
said current position. 



18. An own vehicle travel controlling apparatus com- 
35 prising: 



12. An own vehicie according to any one of claims 9 to 
1 1, wherein 

said control is such a mode of control to cause 40 
the distance from said vehicle in front to 
approach a constant value, and 
said change operation is to stop said control 

13. An own vehicie according to any one of claims 9 to 45 
1 1. wherein 

said control is such a mode of control to cause 
the distance from said vehicle in front to 
approach a constant value, and so 
said change operation is to change the amount 
controlled in said control. 

14. An own vehicle according to claim 1 or 9 : character- 
ized in that 55 

said area or information of said road is 
obtained from at least one of an image of a 



a first traveling mode controlling at least one of 
an engine, a speed change gear, and a brake 
on the basis of a recognition signal of the 
traveling environment ahead of a vehicle: 
a second traveling mode controlling at least 
one of said engine, said speed change gear, 
and said brake on the basis of a signal gener- 
ated by operation of the driver of said vehicie; 
mode switching means for selecting and carry- 
ing out either of said two traveling modes; 
map storage means for storing map informa- 
tion; and 

current position detection means for detecting 
the current position of said vehicle, character- 
ized in that 

said mode switching means selects said sec- 
ond traveling mode when H is known that said 
vehicle has reached an area according to said 
map information and said current position. 

19. An own vehicle travel controlling apparatus accord- 
ing to claim 1 7 or J 8, characterized in tha; 
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said area is defined by at least three points on 
said map. 

20. An own vehicle travel controlling apparatus accord- 
ing to claim 19, characterized in that 5 

said three -point information is received from 
infrastructure. 

21 . An own vehicle travel controlling apparatus accord- w 
ing to claim 19, characterized in that 

said area is set or changed manually by the 
driver or a passenger of said vehicle. 

75 

22. An own vehicle travel controlling apparatus accord- 
ing to claim 19, characterized in that 

said area is deleted after it is traveled through. 

20 

23. An own vehicle travel controlling apparatus accord- 
ing to claim 18, characterized in that 

said apparatus, before said mode switching 
means selects said second traveling mode, 25 
gives an advance warning to the driver so that 
a certain period of time is passed, the vehicle is 
allowed to travel a certain distance, or it is 
slowed down a certain amount. 

30 

24. An own vehicle travel controlling method of recog- 
nizing the traveling environment ahead of a vehicle 
and controlling at least one of an engine, a speed 
change gear, and a brake on the basis of the recog- 
nition, said vehicle travel controlling method com- 35 
prising the steps of: 

detecting the current position of said vehicle; 
and 

stopping said control when it is known that said aq 
vehicle has reached an area according to map 
information in storage and said current posi- 
tion 

25. An own vehicle travel controlling method of select- 45 
ing and executing either a first traveling mode in 
which the traveling environment ahead of a vehicle 

is recognized and at least one of an engine, a 
speed change gear, and a brake is controlled on the 
oasis of the recognition or a second mode in which so 
at least one of said engine, said speed change 
gear, and said brake is controlled on the basis of a 
signal generated by operation of the driver of said 
vehicle, said vehicle travel controlling method char- 
acterized by comprising the steps of: 55 

detecting the current position of said vehicle: 
and 



selecting said second traveling mode when it is 
known that said vehicle has reached an area 
according to map information in storage and 
said current position. 
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